Appendiceal or cecal endometriosis with intestinal metaplasia is uncommon and may mimic mucinous tumors of the appendix. A 50-year-old woman was found incidentally to have an ileocecal lesion. In the intraoperative histological examination, a diagnosis of neoplasm of the cecum was made predominantly based on mucin extrusion with scattered lining mucinous epithelium. However, postoperative histological diagnosis of the lesion was cecal endometriosis with intestinal metaplasia as determined by thoroughly microscopic inspection and the presence of typical endometrial glands with surrounding endometrial-type stroma. There was no evidence of recurrence and pseudomyxoma peritonei after 1 year of follow-up. Overinterpretation of cytological atypia or mucin extrusion in endometriosis may lead to inappropriate surgical management. Therefore, in any ileocecal or appendiceal lesions with mucinous epithelia and mucin extrusions, removal of sufficient tissue from different portions of the lesion is essential for surgeons and pathologists to make a precise diagnosis in the intraoperative histological examination.
Background
Uterine endometriosis may accompany endometriosis of other pelvic organs, including the ovaries, uterine ligaments, and peritoneum of the urinary bladder and rectosigmoid. 1 Rarely, it involves the ileoceca and appendix and may produce clinical situations, such as intussusception of the appendix or retention mucocele. 2, 3 Various types of metaplasia may occur in the epithelial component of endometriosis, such as ciliated, eosinophilic, squamous, and mucinous metaplasia. 1, 4 Mucinous metaplasia may be composed of endocervical-type cells or, less often, intestinaltype goblet cells and Paneth cells. Although a few cases of endometriosis in the ileocecal region or appendix have been observed to present intestinal metaplasia in the epithelial component, [5] [6] [7] [8] [9] it is still a potential diagnostic pitfall for histopathologists to differentiate appendiceal endometriosis with intestinal metaplasia from intestinal mucinous neoplasms, particularly low-grade appendiceal mucinous neoplasms (LAMNs). Here, we present a case of cecal endometriosis occurring in a middle-aged female patient that was misdiagnosed as a LAMN by intraoperative histopathological examination because of goblet cell metaplasia and mucin extrusion.
Case Presentation

Clinical Presentation and Management
A 50-year-old Chinese woman presented with mild anemia and a decreased hemoglobin level for several months. She had no history of endometriosis or tarry stool, and there was no remarkable medical or family history. Abdominal computed tomography (CT) showed a deformed ileocecal region with a small cystic formation (Figure 1 ). No enlarged lymph node was found in the pelvic cavity or retroperitoneum. Preoperatively, radiologists and gastrointestinal surgeons hypothesized of the presence of an ileocecal tumor. The patient underwent ileocecal resection. During surgery, the cecum was enlarged and deformed. A cystic swelling was found in the ileocecal region. There was no marked fibrovascular adhesion in the abdominal walls. A piece of tissue was resected from the cystic wall of the ileocecal lesion for intraoperative histological examination. Under microscopy, multiple mucin lakes were located in the submucosa, muscularis propria, and subserosa with focal proliferation of fibrous tissue and infiltration of inflammatory cells in the surrounding tissues. No epithelial lining was observed in the mucin lake. However, small focal intestinal-type mucinous epithelial and goblet cells were observed at the edge of a large mucin lake. No endometrial-type stroma was found around the mucinous epithelium ( Figure 2 ). Based on radiological and histological findings, the diagnosis of neoplasm of cecum was made. The mucin lake was found in the subserosa. Right hemicolectomy, segmental small bowel resection, and omentectomy were performed because rupture of a LAMN with extrusion of mucin beyond the serosa carries a risk for recurrence and disseminated peritoneal disease. 10 
Pathological Findings
Macroscopically, the ileocecal lesion was measured to be 6.5 × 5.5 × 3.0 cm in the enlarged and deformed cecum. Some gelatinous materials were also observed in the surface of cecum. No cystic or fibrovascular adhesion changes were found (Figure 3 ). The segment of small intestine, appendix, and other segments of the right colon were normal by gross inspection. Microscopically, the wall of the cecum was edematous and thickened, and the histological appearance of the ileocecal lesion resembled that from the intraoperative examination, exhibiting multiple mucin lakes in the muscularis propria and serosa of the cecum and lacking an epithelial lining. Unlike the intraoperative tissues, however, scattered foci of nonintestinal type columnar epithelium forming gland structures with fibrous tissue proliferation were observed from the lamina propria to the subserosa. More importantly, some glands with intestinaltype mucinous epithelia were observed to be surrounded by endometrial-type stroma; however, in some areas, the endometrial-type stroma was absent, and the epithelium was in direct contact with the wall of the cecum. In some glands, the direct transition of nonintestinal type columnar epithelium into intestinal-type mucinous epithelium was clearly observed. Both intestinal-type and nonintestinaltype epithelia appeared to be bland without cytological atypia or a mitotic figure. There was no continuity of intestinal-type or nonintestinal-type epithelium with adjacent mucosa glands of the cecum (Figure 4a-c) , and no scattered glands or endometrial-type stroma were found in the small bowel, appendix or other segments of the right colon.
Immunohistochemical Assay
Immunohistochemically, the intestinal-type mucinous epithelium showed a profile of pan-CK(+), CK7(−), CK20(+), CDX-2(+), and ER/PR(−). The nonintestinal-type columnar epithelium was positive for pan-CK, CK7, and ER/PR but negative for CK20 and CDX-2. The endometrial-type stroma was diffusely positive for CD10 and ER/PR. Both epithelial and stroma components showed low proliferation status with a Ki-67 index of approximately less than 2%. Immunohistochemistry indicated that the nonintestinal-type columnar epithelium was endometrial-type epithelium and that the intestinal-type mucinous epithelium had originated from the endometriosis and had undergone intestinal metaplasia (Figure 4d-f) .
Based on the pathological findings, the ileocecal lesion was finally diagnosed as endometriosis with intestinal metaplasia of the cecum. Postoperative recovery was uneventful without surgical complications. The patient was referred to a pelvic CT study and ultrasonic examination to search for potential endometriosis in the ovaries and uterus, but no abnormalities were found. After final histological diagnosis, the patient was discharged from the hospital without any adjuvant treatment. A regular follow-up for 12 months was performed, and there was no sign of mucinous neoplasia recurrence or pseudomyxoma peritonei during that period.
Discussion
Extrapelvic endometriosis has been documented in numerous sites, including the gastrointestinal tract from the small intestine to the rectosigmoid colon. Gastrointestinal endometriosis can cause confusing clinical complications, such as acute enteritidis or appendicitis, 11 intestinal perforation, 12 ileocolic intussusception, 13 and retention mucocele. 14 The fibromuscular expansion of intestinal involvement by endometriosis may cause mass-like lesions and lead to a preoperative misdiagnosis. However, it is not very difficult for pathologists to make an accurate histological diagnosis of endometriosis in extrapelvic sites because of its classic appearance with scattered endometrial glands surrounded by variable amounts of endometrial-type stroma. In fact, the histological diagnosis of endometriosis occurring in the gastrointestinal tract has thus far never proven to be diagnostically challenging in our laboratory.
However, in extremely rare conditions, endometriosis can exhibit some unusual appearances and can cause diagnostic confusion, such as a variety of metaplasias, absence of epithelial components (stromal endometriosis), scarce stromal components, intravascular growth, or polypoid growth patterns in the gastrointestinal tract. 3, 15 Although awareness of deep infiltrating endometriosis in the gastrointestinal tract is important for radiologists, ultrasound and CT may only show nonspecific soft-tissue density masses causing bowel obstruction; these are easily mistaken for other conditions, including malignancy, and may lead to unnecessary surgery or mismanagement. 16 In intraoperative histological investigation, multiple mucin extrusions in the lesion and scattered intestinal-type mucinous epithelia without surrounding endometrial-type stroma gave the histological appearance of mucinous neoplasms of the colon or appendix. Furthermore, the existence of mucin lakes infiltrated into the muscularis propria and serosa of the cecum and might be erroneously interpreted as tumor cell invasion by those who were not familiar with deep infiltrating endometriosis with intestinal metaplasia. This might be the reason for the misdiagnosis of neoplasm of the cecum. In our case, it was difficult for pathologists to provide a precise diagnosis from a few metaplastic mucinous epithelia without accompanying endometrial-type stroma in the intraoperative histological investigation, leading to inappropriate surgical management, including a right hemicolectomy and a segmental small bowel resection. However, in routine histological examination, a correct diagnosis was gained by a thorough inspection in which endometrial glands and stroma were completely identified. Therefore, awareness of deep infiltrating endometriosis in the gastrointestinal tract and recognition of various types of metaplasia of endometriosis are very important for pathologists to make an accurate histological diagnosis. Of course, surgeons should be responsible for removing sufficient tumor tissue from different portions of the lesion to avoid misdiagnosis resulting from limited observation in an intraoperative examination.
Intestinal mucinous neoplasms, particularly LAMNs, are low-grade mucinous adenocarcinomas that have the potential to spread to the peritoneum as pseudomyxoma peritonei. 17 The appendix is the primary site in a majority of cases. However, mucinous neoplasms resembling LAMNs may also occur in other organs, including the colorectum, gallbladder, stomach, pancreas, and fallopian tubes. A well-differentiated mucinous adenocarcinoma of the peritonei may arise in a mature cystic teratoma of the ovary in extremely rare conditions. 18 Theoretically, appendiceal or cecal mucinous tumors may also arise from endometriosis with intestinal metaplasia because dysplasia can develop in metaplastic mucinous epithelium. We reviewed only 10 cases of appendiceal or cecal endometriosis with intestinal metaplasia in the past 2 decades (Table 1) . Two cases describe an appendiceal mucinous tumor showed that the endometrial type epithelium was positive for CK7 (black arrowhead), but the intestinal-type mucinous epithelium was negative (black arrow). (e) The intestinal-type mucinous epithelium was nuclear positive for CDX-2, and (f) CD10 was diffusely positive in endometrial-type stroma around the of intestinal-type mucinous glands. (a-c, hematoxylin and eosin staining with original magnification ×400; d-f, immunohistochemical staining with original magnification ×400). [8] 52 Appendiceal mass occurring concurrently with endometriosis with intestinal metaplasia. 6, 7 Another case describes low-grade mucinous epithelial dysplasia arising from endometriosis with intestinal metaplasia. 9 However, Libbrecht et al 6 do not suggest that the mucinous tumor arises from the endometriosis, and Misdraji et al 8 suggested that pathologists should be cautioned against overinterpretation of atypical changes of mucinous epithelium in endometriosis because reactive atypia resulting from distorted, inflamed appendices will result in preneoplastic or neoplastic changes. In our case, cecal endometriosis with intestinal metaplasia leads to mucin accumulation in the submucosa, muscularis propria and serosa, causing confusion with a ruptured LAMN, although there were no obvious atypical changes in the mucinous epithelium. Those histological appearances lead to difficulty in distinguishing low-grade neoplasm of the cecum from cecal endometriosis with intestinal metaplasia. However, absence of a primary lesion of cecum (adenoma or carcinoma in situ) will eliminate a LAMN, and the absence of peritoneal mucin dissemination and tumor recurrence during the 1-year follow-up period will also support ruling out a LAMN.
Misinterpretation of cytological atypia or mucin extrusion in endometriosis with intestinal metaplasia may lead to inappropriate surgical management. We suggest that in any ileocecal or appendiceal lesion with mucinous epithelium and mucin extrusion, the possibility of endometriosis with intestinal metaplasia must be considered in a differential diagnosis, even if there is no remarkable cuff of endometrial stroma surrounding mucinous glands in the initial histological examination. Lack of a recognizable intestinal primary lesion and the presence of conventional endometriosis in serial sections will be helpful in identifying the nature of the lesions. Some studies have suggested that several histological features are helpful in distinguishing endometriosis with intestinal metaplasia from an LAMN. 5, 8 The diagnostic clues mainly include (a) a lack of a recognizable lumen or a mucinous tumor within the lumen, (b) the presence of conventional endometriosis, (c) a cuff of endometrial stroma surrounding mucinous glands, (d) the absence of any direct communication between endometriotic glands and intestinal glands, and (e) the presence of areas of transitional epithelium with an admixture of mucous, Paneth and endometrial cells. Immunohistochemistry for endometrial glands and stroma in difficult cases, especially in those with scarce stromal components, can demonstrate the nature of mucinous glands and the surrounding stroma.
In conclusion, we present a rare case of endometriosis with intestinal metaplasia that was misdiagnosed as neoplasm of the cecum by intraoperative histological examination, resulting in unnecessary surgical treatment. A more precise diagnosis for those rare cases in the intraoperative histological examination is facilitated by obtaining sufficient tissue from different parts of the lesion and careful inspection for diagnosable histological features.
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